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PROBLEM TO BE SOLVED: To obtain a peptide compound having affinity for thrombopoietin 
receptor and useful as an active ingredient for medicines for preventing and treating diseases 
caused by abnormality of hematopoietic process due to megakaryocyte, e.g. diseases 
accompanied by thrombocytopenia. 

SOLUTION: This peptide is specified by the amino acid sequence H-Leu- GlnGly-Cys-Thr- 
Leu-Arg Ala-Trp-Arg Ala-Gly-Met-Cys-OH and has affinity for a peptide having a cyclic 
structure in which two cysteine residues contained in the amino acid sequence are bonded by 
disulfide and for a thrombopoietin receptor. 
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(57) [gW] 

[ jg&^g: ] T 5 y WgS&i : H-Leu-a n-Gl y-Cys-Th r 
-Leu-Arg-Al a-Trp-Arq-Al a-Cl y-Met-Cys^-OH &Cj:9#S 



(2) 

1 

[rtJfcH 1 ] 7 5 y^ie^ij : H-Leu-Gl n-Gl y-Cys-TIi r 
-Leu-Arg-Al a-Trp-ArcnAl a-Gl y-Met-Cys-OH (cj: «y&% 
ZtiZ^y'? F. 

[BURS 2 ] if 1 Ki2»©7 5 ^§»mc^g 
ti52lO>'Xf^>ll*i/X;l'7^ F*§£Lfc«ttK 

[flW»B3] h P>##i^>UHz7'£-5tfPn14£ 
WT *B»*3B 1 X« 2 tcl5*g0^7*^ F. 
[»*914 ] if#JJ 1 KSatt©7 s stKBfflc*i>'C io 
l^L-<«2^±©T3> , S!gl»{Cj:Sg^. SA. & 

F. 

[1**^6] si*^i^(,^5©i>-rn*>i wciat? 20 

[if#JS7 ] dna -c*4iwaB6 KEIROJi* >; u 

F. 

[HMSS 8 3 if 3?^ 7 (Cl2tS©DNA fc^tf * 
[if#»9] »#H8Ccl3tt©JCTlK*f**£«0"C 

^tfifj*^ i l 5 ©c»-rn^ i ^ccia*8©-^^^ f 
©«»#£. 

[ff^lO] J5:iiL/5©(,>-rti^l WCIB 30 

imimi 1 ] W«JdE»-C*4BE^^^ F ££*>«£» 
?PJffl^Jn«J*^tfE^«^!BJ©^©SI*«ioK:ia«© 

[if *a 1 2 ] J: S£iMHI©JMitfc:eH"S- 

zm&VWjj&V/X WteSKcfflc > S if ioX ttutc 
ieiS©B*. 

[ if *s i 3 ] tfa.'hfcm> *w *> m&-c$> z 

sf*JH2(ciEig©E^<. 

[A93©l¥intttt9n 40 
[0001] 

[0 00 2] 

[fiE*©£ffi] Jfo'hSB. £f*©itJl. ifcliJ&Stefco 

g»6AWUJJtli. jfli/J^BjfllttiT'^JloBe 
)S©«^?rWL.-Cfcf), *©»ttfi*8C&b;fco-C— j£© 

ttccflstft*. B««cc«fe*jftj(iijia*iwtai-r4^a* so 



#13^ 1 0-7 249 2 

2 

^7D- — Isifgtitc (deSauvaqe et al., Nature, Vol. 
369, pp. 533-538). r P >#"^X5 L >«332 <!©T 3 
sWPhUhKV^-?* hijjyVib*). c-mpl 

#3- Ff SSWS^ffCMPL: hn>*"rKx5 1 >U-fe7" 
*-) ©U #> Fi L/TfFfflL/. MPL (C^tSCiii: 

3»«rW»T iiittc. jfe/|>«££*«M]D3-tt£ (Kaus 
hansky et al . , Nature, Vol. 369,568-571) . 
[0003] 

V o >& ^©iS^fitf y -^y? 

F *=&*&»«#£ Ur^tfift— ttaft©E«*«5eKeW& 

ra«©£«ffffi £ w-r £ e^f §©f k^Bi©*^* 1 ** 

*oift{*jg£&£'©SJftffl©&Wb^«. E 
1^(cJ:4jSjfiiae©P^«:eH-r-S^,fe. WAtfJfiiAh 

ms&mt ^©ififR^WK wffl-c* set ^ ft 

> (EPO, 165T5y^) 5r^rf r ;U£L//cl4TSy^'5> 
^C-SSS^T"^ F©3>-te>l7-*ie?'J* 3 $8#3ftfc#. 

hP>^:i<x9 : ->{COt^r|BHi©fRS«%t^ (Science, 

273, 458-463, 1996). 

[0 0 0 4 ] SEoT. *^W©S5S». rO>^l? 

> £ |aW©£flfMl =&wr s®^s©fb^5?:ffi«-r 

■5C£CCS)-5.<, Src. *«W©SU©SjS«. ±IB©1ta5: 
£(C*0. JcO^Wtctt. g^*CcJ:-5jSjfll3ag©S 

*^hj©3 6^sij©^h«. ±8B©«a**r*^b^i» 

*ffii,itiSSEtcJ; 4JSifiijaS©SS«:eH-r2>^.S* 
[0 0 0 5 ] 

*w^-r'<<i«s^L>fcie* 1 7r-y7>^ 

i^DNA K«fc 0Hf«tt* 'J 3^7'^ F**2BB<*ftS C i. 

att>*(cig^- y =r^7*^ F* 4 F p >5j?jj<x^> hzt*^ - 

BCft^C^aB^rS^UrS^^ftTc^CT^-So 
[0 0 0 6 ] ■J-«Cto%*»W«. T 3 yMlB^'J : H-Leu 
-Gl n-Gl y-Cys-Thr-Leu-Arq-Al a-Trp-Arq-Al a-Gl y-Met-C 
ys-OH K J:0«F3t3ft*^^ F, XttSET 3 yMiB?iJ 
4 J (C^Sft-2>2<l©^X7 : --l'>^** 5 > ; ^;l'^ -f F^ 

L*iaWMiJt©^^?-F*»«-r**>©"c*i. ssfc. 



(3) 

3 

IB^iJKfc I » r l m 0 < « 2 &±o r s y <fc 5 m. 

If a. Rtf^o<tt$«&WWEO-c*j»). a>o. 

*&&©-< 7* K fc*#6W«: J: ^ ft£. 
[000 7 ] *«W©«(lO«a»c J:titf. ±l2©S^-7' 

^ K^-eoap^-ii/r^*. Fn>#*i?>nz7*£ io 

K€:3— K^-SsffJ 5? F. L < 

«DNA . RD-'ISDNA ^i'Sf-tfttftS ft 

#|6B©§6KJM©]ISWKJ:fttt\ ±ie©&^7> 
K^^tl-Cgtfll, J?£L.<«:±ie©&-<:/ 

^ f tm^mmnm t &&t$mMi&j8M<o&isi<Dmm& 
iftcdaH-r s«e.*. w*.tfjtL/NR»jJ>ffi«c £©£**>? 

jj»B5©$?jg©7c«>©-LiB&^:7"^ K©ffiffl ; MtfCC. <b 20 

Rf4ISt«t^ffi) CC«fcD_hK©*-<:/*K**Hft 
[0008] 

[269J©Ht6©JfcJ!§] 2^6W©^^K». H-Leu-CIn- 
Cl y-Cvs-Th r-Leu-Aro-Al a-Trp-Arg-AI a-GI y-Met-CyS:-OH 

(D^ftl*^mL/, »SL/< SiL-7 5 y^glS^^-T. 
^^©ifE-^? F«2iI©->X7 u -Y>g|»£Wl'T 

cnw^^^^ K*s-£-r -set jets B&tfiflt 

um&rt-y'?- F&^sftscittt^^-ek&t^ c> 
3&»tt*ws<OTiftK:re»Erit>w"Ctt<ct>As. #»9i© 

ttflMS^^rftSnitttt***). fie or. ±iE©»tK 

[0009] ±iht s ^biewcd -cwjesftsaWMB 

<D^^F«. FP>*^i^>L'-fe^'^-^fa14 ; & 

JdS©^©-^? K©ffe> TSyKiB^iJCI) (Cfc^r 
lX»2«±©rsy^8S«cj:Safe. JfA. SO*/ 

* > U -fe 7' * - tc|R?a& % «T 4 ^ 7- ^ F & S$ 5 ft 
£. BRKtf/XaWASft* 1 X(J2tt±©7 5 sm 
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4 

a. ^/x«^* 5 ??«E-rs^^'^ k**> mm.mc v 

o > jl 5 1 > Hz 7 - £ - spa 14 * w u -c l >5 5*> 
tt. «6««cEiSSftfc^rffi(cfieorS«*3WS*«:«[ 

[0010] JM*ffJCCtt. *^HJ©-<.7> F© l-D>*' 
tfi^U-fe^-IPntifC-^-O*. BaF/mpl JfflSatf 
Jg^tgSi LT Fn>*tfi^>*i«14©«M©«E£ 

Fd>^;l<i^>Hz"7'^-(Isabene Viqon6. Proc. 
Natl. Acad. USA, Vol. 89, pp. 5640-5644) ©"T^T 
©T 5 VgMCl-635) ^3- K-rSfltG^f 

FD>*'#:£^>ft#©#®£^<fc5tCfcofc 
Jfflia. I?!lx.i£. de Sauvage6©^S (de Sauvaqe<E>, Na 
ture, 369, 533, 1994) ©BaF/mpl mM^i^L. ■€-© 
ffljaifJi* F U 9=-? 5 isXDWL*) ji*t? SflST fttf 

cfcl^. &*s. ^B^©-^7"^ F© hn>^xf>u-fe 

^•^-K^-r-s.^'fattfco^r^. -e©9iii»!t*{cPBS 

[001 1 ] %$m<D'<79- KCCB. ±ie©S^7*^ F 

Hz^^-cc^tt^wr-s.-^^^F&'a^^ft^o « 

ittf. iEOTsyiffiSWKJrOl^eSftS^^H© 
N3fcffiRc//XttC5fc4S5{Ui 1 «X«2flJW±©T S -/ 

©T 5 y«*»6*toRSft£GE«©:*-y F A^-a 

$ft!fet^5. L-T3 y^6ilJR2ft6Ci*W* L 
l>„ — Fd*Wft«. ±ta©-^7> F©N*^5c i~io 

mmts., $f*u<« 5-7 a. i${cifsu< «6<i©l- 

[0012] *#6Bj©±ie^<7 - ^ K«as*0«r*-3r 
feefce^^, rag. aaw*. Sl<«^h;n>^ 
*>^i'©KW»nm. x«r>*-^ A^st/ < «w 

fie^r. ^WlfKisi^^f Fi^Sti-S-tUi, ± 
ie©J; 5 %^©^©^7> F*'ad'r**i*«:D¥R3 
ft-5>^.#-c*s„ *fc. iia©^^^? 1 F«cffis©iiffl 

©■^BaK»% L/fc 4>©©«A\ 'J >mt 2 ftfc 

^>© t>3ls:^©ffiH tcg2^ S ft 5. o 
[0013] ##£93©^ t/?- F», -^^'g 1 F-^-RRfcilS 
m (. ^6 ft -S Bte&fe J: O'-^tBS^c i'©<b^W#ft (c i 0 

W*&HR r*>y^srx^-S«!tJ6fflJ (1992^, 
^L#^^tt) ; «K>y>^*-6* r-iT"^^ F • -> 
>Hz^XJ (1976 ^, John Wiley & Sons, N.Y.) ; 5.0' 



5 

-»-feV*J (1969 ^, W.H. Freeman and Co., San Fr 

[0014] S/c, S^B^^f fb, iisoseT- 

cd^ F £#gt • ffiss-r -5 c i^Cct o SitBjfgr * 
[0015] feTF* *^(D-^^^ F 

* f 9 -f ^ y -<D«assLCffli»*ffit*i#cc isse s n 
-j\ Qrm<oi5m mm%. mmm^ , voi.n, no. 13, P 

P .1759-1764)-CflPKUfcfc(D«:ffll^«J:C^, rOT© 
7 t - F 7 >f ^7 'J - , #5x.B> Thep 

SKAN Phaqemid Display System (MDLECULAR BI0L0GISCH 
E TECHNOLOGIST) .ft^SIIALtffl^tfcJ:^ 

[0016] hP>#*d<x^>u-fe7'^-tc*fur*ifn 

ttt*T47r-yo^^y-->yilttt, G. P. 
Smith (G. P. Smith 6, Methods in Enzymol 

ogy.Volume 217, pp.228-257yCtTX.tf <fcC> 0 
^ 4 th • Fd>^<3j<X^>U-fe7'^-Ch-MPL: Isabel 
le Vigon6. Proc. Natl. Acad. USA, Vol. 89, pp.564 
0-5644) (DTZ sW$%& (1-491) FTSilfe^-% 

fl.F^>*^fr#>'^M£W*P£^#-^'? 

[0017] j:g#fflfc»gB"r*£. *r, t f • ho 

^fAiltb FlgG ©Fdl«ttf*W5Ci#r 

?iJcDtf$gtca^C^r, FC3>^^x^>H2y*^-Offl 
J3?f F^ Y> (75 :/®^§Xl-49i)*P- FT 4 DMA £ 
ffitffT C<DI£L PCR (Polymerase Chain Reaction) 
j£&c<fcttB, ^tScddna SSSteBtfTC**, 
[00 18]mtl FP>##x=P>u-fe:/£-ttfc 

SflTtiSOT? (Nassis Methia 6, Blood, Vol.82, N 
o. 5, pp. 1395-1401, 1993) , h P>^Xf>Ut7' 
£-01-491 ^ ^iWCI-1^/ct>X77 
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i>tpcr ^ciJciot Fn>d<3j<x^>H2^* 
-Q«sn««£^~ f-tsdna *«mr*ci*sr* 

C5RM©B!*»*— ST * <fc 5 K % t r IqG Fd«*g<7 5 
-✓K*^- F-TSDNA <7)T>^-fe>XDNA SrMPL JfflSS^f 

mMzy^fgor > ^-fe v-cck*»*s— 

10 [0019] CO«CC Ut»6hfc h D U 
•fe !7* £ — cDNA, WitftHgc Fc^«t t M£ L tc F P > 

WMmtCte^X r MPL-IqG j tBSI5TS»^*4) * 

[0 02 0 ] Will ^n^-^-iim >5 
T>^^;l/^(SV40)S*^P^r-^-, if^F^tfp^ 

^;i/*(CMV) fcfc:7*p^-£-, T-r^^-r^xtSXg^ 

X* FB, SV40ffi»BB*&*COri) WJtv--)>f^ 
XOri tti'^wu-rt^ci^JffSsoi^ C<D£*>1*7 

"yX ^ FiOttt, Fdxtf, pcDNAI/Amp (Invitroqentt 
30 i?) , pCDMS (Invitroqen t±K) % pCR3 (Invitrogentt 
K) &i'*W-SC<b*5-c*Sc 
[0 02 1 ] ±IB(Dffl^x.-<^^-, »*L<«ffl»A 

S-7 , b Ffl^^S^fflSa293 &i'CCa»A0» W 

jtoaeTitt^s^^^^s, u < «±ib<dmp 
ci^oJSBr**. cOct^ccurff htxtc^m^<o 

40 fc^7A^a7>?77-/ -fet^fflc^r^st • fflR-r 

€>Ci^oJSgr^>€)o KPL-IgG (DtS^tCB, Protein G 
S/cBProteinA *HSL/ciH*" W^BHiTrap Protei 
nG pr^^TliS) 4i'Wc*7A^P7F 

>c ^ v ^ p 3? a % -¥-&<D o x ica^-r n 

Bctc\ 

[0 02 2 ] @SU/clvPL-IqG i*«rffll^rfe* ^ 
50 B, Wx-B G. P. Smith6<7Xfr£ (G. P. Smith Me 
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thods in Enzymology, Vol.217, pp. 228-257) (C«fc->"C 
\)-*-7 J ?U24 £ -^-W? JMC@S L> fcMPL-IqG 

•ca^L/TcMPL-IgG KM^Uc7 7-y^tti1'5C£ 

«&Cj&^$-|+£C£tCj:-oTMPL-IcjG ^S^c^-r 

[0 0 2 3 ] C©S^AIiM5r^S«Lfcig«±?»^ 10 
5, tfyx^b^y a-^ft^CC^O^-i^SXff 

|5j«©*^ 'J DiTTC tJCiD. 0fl;UiMP 
L-IqC £m>*£££^T:7 7 -^£?MIT6C 

[0 02 4] ilB^ffi-Cffe^fcT- r t> 'J 

MPL-lgG (C<4^-rSBltttt©**7T-y*SS«:BW 

±©AJSffi=i a U ^©igftiSSrjt'O 20 

itc J: 0 v 7~v*wm?:ZZ>. nhtxtcy-r-~v>i>u 

->#F9;U3:MPL-IgG 2>&&MX> C©7t- 

^£13I&t-Sft#£Wffl(->/cELiSA 9 ^M-r* C 

6. 09;Ui, HRP/Anti -M13 conjugate (7 7 JU 
-?->Ttt§g) =Srfl§C»"t\ S^tCMPL-IqG &C$a*n14£J$ 

[0025] C©.£ 5 «t LTMPL-IgG ^©fSt^fSiS"? 
fffc7r- ^7P — ss Phage DM Spin Kit (BI 30 

o ioi ttS!) *4ffli,>riM3 ftfc7 r - y**©- * 
IKDNA £Btf#-C£6. 0flx.«MPL-IgC Ki^t^Ci^ 

fitis-c^yc7 7-i/DNA ^e>. ^Aiiifv^-eo^js 

(Sanger, F. 6. Proc. Natl. Acad. Sci . USA, 74,546 
3, 1977) (C 5 tot7>^ADNA 5C 
-C#-5. CCDDNA M^CDlS^Jcfc 0 . 77-^0-^ 

[0 02 6] fcfc. 2|cHJiffl#(cfBi8Snn^77- 
5>. DNA . ffl&;i#?s££ ^©AJSffiOHWJ&tHC^ 40 
Stt— «Wtt*f^«S*««:JBJai-C**). Mani 
atis6©Hfilr (T.Maniatis6. Molecular cloning A 
Laboratory Manual, Cold Spring Harbor Laboratory, 

1989) tcsa*8;3ttT<,>5„ GWE-rsiMt si»«^t 
-ra^tc-^Ttt. ±ia©— ^w&i&B§&cflnx.-t\ * 
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[0027] ±ib©t s >ea2?ij(i) 94#^3ft* 

SCi*r5J«Bt?**. ±I2©DNA 

^-^iAl/:««fei'(Dif^4N-- F n 

3Q»SW*HBU M##>6it£^-DNA 4@iRT4C<fcK: 

it. a$fiMt^e^Mi£ (Kramer, W. and Frits, H.J., 
Methods in Enzymology, 154, 350, 1987), rpCRl 
»-7-^T;Uj (1991^, HJB tiimm) SS155 ~160 H 

KSEttStir^iy 3>tr^-> ffcr a. r^HE^tt 

f<J Vol.8, N0.9J (1990 ¥±tt) ®63~67M«Cfat!c 

$ n/c pcr t »^SERjie^-©fiaiE j*a £' * 

[0 02 8 ] ^HJ©-^?*^ Ftt, H£»{Cj:Sj&fiLjfi 
fg©^SfCgHf 6 t h *$ttiMLS«ffl£.*L i 0 *>W 
jfil/JvR«i!>%# ^3^.€©^S^ESCCWffl-C*S. C © 

O'SJESSfeffift t'tc J: 6jfli/jNS?S^\ &6C^J?S{k^tti 
lMc££^tf£C eft 6 <C PES 3*16 C 

*©®ffl^m-c*6, 

[0 02 9 ] ^BJoEMi Ittt, ±IB©S^7? F 

«±©«sij^*n«j*fflt^r±ia^^^ f© ixb2« 
feLh*iwbfiR«- i it fstftamoBmttm o . ±ta© 

s*Ji*?*3Eci*©ti^>6. ±ia^^> Fw^a^wcci* 
if$n-5^©^S8-e*o-cfej:i^ ±ia©EMffi)S^© 

«Plft#*ir©^*a#©ffii. ^ffl- jSIR. & 

[ 0 0 3 0 ] «Atf . »Mrt8#ffli£J«pnei> < 
fiS^tn^ £ L//cE^ifiRS?8J*ffl ^ 5 c t ic J; 

o . «je©«ws , B«:s*-r -B««itt-*»a!i?tt ^> 

*£&*£.*©«». ^*X«^KS©SW- .«#©«» 
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[0 0 3 1 ] 

[HfiKffl] KIT. *«W*SOtW«Cct0 3 6«:ftf*W«: 

0J1 : V y % — DNA CDUSig 

fUSE5 77-^ (30>t7*? C. P. SmithtSJg^6> 
*»6f#fcfUSE 5 DNA*Wf4iUT, C. 
P. Smith 6<D;fr& (G. P. Smith 6, Science, Vol 2 
49, pp. 386-390, 1990) ItCttl^XV T -Vy > #A^ 
^F7^7y-*f»lfc. KSI. »*BrUJR(Dt 10 

[0 0 3 2 ] 30 HQ CDfUSE 5 DNA^ Sfil (1 

20 units, m&im±m v^cvm^m^Ltc. s. 

ami/, dna 4i$>/-;i/itiSti:fco f#6*a/cDNA % 
«M*CC»D?L/fcf*. HKHMSHc Sfil (80 units , M 

mm±M) zm^xmwiLtc. msm^y * 

[0 0 3 3 ] 032 : ^>#A-Y>1f- h DNA (DmWi 
5 iuq CD5'^gfcr*^>ft^^^^V- 5'-ACTCGGCC 
GACGGGGC-3 ' t 5 /U cfD 5 '-TTCGGCCCCAGCGGCCCC-3 ' <b 
477>fV-iUtfflC\ 1 JLtq ©HS^^SEDNA 5'-ACT 
CCGCCGACGGOGCTCNNK) l s GGGGCCGCTOGGGCCGAA- 3 '^ffll^T 
PCR 0 DNA £tf lJll/fc 0 PCR KlttTaq DNA # U * 

^--b? (Promeqa tti?) £rffl^. jRf=t<DJKj£^ vV-r — 
Z&mi>tc 0 HM^fc 95 °Cr 2.5»IH, 50'CT' 4 
*HB, 72°CT- 2.5^f H E ]<bU ft 5 If -Y 2^KD*M*fr 30 
lr\ *f**C72°Cr5 $MB«HILfc. CCDPCR 

f#^n/cDNA £ Bqll (2500 units , 

CYNA beads M-280 (DYNAL tfcSf) fcJB^TiRttCD^n h 
n-;l/CCfiei^*^>{tDNA 77^>h4i*l, S 
m^y^y -to/ 9 P P d^AffitHKU* £ 
fcUU/cf^. dna *-f y^n^NV-;bitJRS-ti-3fcp »6tt 

/cDNA %«H*«:?g»Ut:'7>^A^>^- h DNA <h 1/ 

[0034] ^3 : V 7-SX^£-DNA £^>#A^ 40 
>-$T — h DNA ©7-iy-^3> 

0j 1 -Cf#fc7. 45 Mq <DSf irtUWfUSES DM V&tc 
0.2 /iq ©7>^A^f >U* — h DNA <b 22.5units<D 
T4 DNA liqase (PromeqattS?) 3rffil>TlO°C, 6 H$BB«5 
Il/c, C©KJS«K:o.2 Mq CD^>#A-T>-tf- r DN 
A £22.5 unitsT4 DNA liqasei , 3 £>&Cl0°CT'l 

JffltilRc>'^na*;i/A}affil/fcf^ dna £x£ 

iRSttfc. t#6nfcww *»w*ccie»b/c«, sy# 
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[0 0 3 5 ] 0(4 : 77-y7>^A7^7 U -fl?M 

^FP^l/->3>S»/c 0 TfTSSOaSA^g GENE- 
PULSER (Bio-Rad ttS) SrfflC^ ^W©7'P h^-^C 
0.2 cm+^.^^ r£fl!t>"C 25 microfarad, 25 
00V, 400 ohn"C^^I/^«:EPSfl-r5Ci(C<fc0, M 
CL061*fc (:3P>t'7A^ G. P. Smith»!grt>6A*oJ 
ft£-C&S) CC0fJ3r-f#/cDNA ^iAtt7^7'J-?: 
fBHOfc. ^VU^^En»PU/c^«*i$^HC0.2 /xq/ml 
CD^ h^tM* y> (fP^KttSS) £$t? 2.0 ml CD 

^10fmiE^cri^37 o CCC«SL^:NZY ^flft (200 ml) 

[0 0 3 6] 20uq/ml7 : " h ^ V > <h 50m q/mlCO^ 

yu- h tC±iaOStth#5R^ 200M1 37°CT'^ 

<D7r-V>1gmffl*1fo ix io 9 <i<D^P->€r^Oiig 

s^n/co c©7 7-^««*^ #yiJ i i/>^j 
n-;uttj^, cscie^c^ffli^^ffir«sao-7 r - 

t^Sr8tf#Ufc„ C©7 7-^7>^7'^F7>{^7 

/Co Ri*WCC«, A^M K91Kan «KD«aKRCC7 r-^ 
^>^A^7> h'7^7'7 y-*jn^., 

/Co 

[0 0 3 7 ] M5 : y r ~V><DZ J 2~<D®11&£ 

*^TU/ml -CSHiL'/Co AJ®fflK91 Kan ttO^P^?: 
5 ml CD100 Mq/ml^^v^>'> (fflj^KHttK) *S 
bNZYX«LBe»r— K6«f*l/fc«, CCDiSS^ 0.2ml 
* 20 mlCDl00/iq/ml^7^VH r >'> ; Sr^tfTerrific brot 

h*ffli*r3rcrjKj3«FM««L/fc. ccoAHIS2o/ii 
i7 7 -^t«?« 20 ui £ 

ffl'C lOftffll&mLtCo C<Dm&mfc0.2 /iq/ml^h^ 
If-f *y >&^tS 1.96 ml NZYX^LBtStt^SPX.r 37 

100M1 * 40 uq/mlf" h^-F-Y * y >£l00 Mq/ml^7 

CC 1 3P^-4i;/cliS©77-yO*Yi'-* ixio 3 
TU/ml i b/Co 
[ 0 0 3 8 ] mS : b h MPL ^7 7^^ K©flt^ 
if, y'^-^^-Y^y ^-Y-ff-^a >fficcj:9, mpl 
cDNACD^M^^-T^y T-^^P->*»fc. CCD 
a^CD/c^CC, PCR ffiCCcfc 0 t MSiScDNACCLDKTECH 
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lg) hMPL cDNA©— gfl£SXf#l//c 0 MPL CD 

MDmte^ k>*6»±3 k>«m9oio24 it, gg$§^ 

K>©±8KC0iB^J« X73551 <t Ur^n^nCenBank tC 

[0 0 3 9 ] PCR OfcfcO^^-ilttt, MPL CD 
Pg^ri K>©A *)>6g&X.T331 ttS4»6 350 ttSOETQ 
(Cl^C^ct>X77^V- 5 ' -GrGCGTCTCTTCTTTCCGCT 
-Vt 1888 *>6 1907 JfiSiffi?*JiC*^C^fcT>^-fe> 
T.V'^A-?- 5 ' -TCAAOCXrrGCTGCCAATAGC-3 ' 
/c 0 PCRte TaKaRa EX Taq (^HatfcK) ±mtt<Dfcfc 10 

7 7 -i*ffl^tlS©*ftt1f ofc. C©PCRj^ 
m&Ttf&~Xy)l'MMfcWCttLtc'&. SUPREC-01 

;l^6PCR m$%®$LLtCo 
[0 040 ] Rediprime DNA labelling system( 77-> 

* ±IB©pcr jg^£8stt©:?*p h ^ 
-;Ucg£-?T [c*- 32 p] dCTPC9^A/t/C:/n~^£ 0 
/Co CO^O — ^*ffll*"C, Human Fetal Liver 5'-STR 
ETCH cDNA library (CLONTECH ?±Sg) &t>mtf<D?U h 
r?-;Ucfi£oTMPL cDrwDP-fw >?±W&£'J>K< 20 

ISSiU/Co 

[0041] o*cc\ pcr arc <t 9 t h mpl mmftfBM 

cDNA (1^6491 #S07 5 ^Kiffi^J) SrP-KTSDN 
A*BX»Lfco PCR ©fc8t><D«SiLr»±IBrf#6ti 

±as 12 j&s© sh?ij cc a-? I » & -fe > x ^ ^ V - 5 1 

-CTAA0GCAGGCACACAG-3 * £ 485-491 S@(D7 * ^IKBi25U 
0CS^C^cT>^-fe>^^^ V — 5' -GGTGACCCAGGCGGT 3 0 
CrCGGTCCC^'i^rfflC^Co C©EL MPL *BIS^ia* > 
;^I(DC 5fcSB«J«#Sfc hlqG FciiSiK-C^^^^CCBs 

[0042] J/c bMpG FcM^C cDM &*B. D. Benn 
ett 6©:£8£ (B. D. Bennett 6, l.B.C, Vol 266, p 
p. 2 3060-2 3067, 1391) LT, ^>^7*7 A V 

— 5 , -CGCGCTCACCGACAAAACTCA-3 , iT>5 1 -fe>^^^ >f 
V- 5 ' -GCACTCATTTACCCGCACACAGGGAGA- 3 ' £ 3: flH > T fc 

hMKO QUICK-CLONE cDNA (CLONTECH ttS) ^W^i 40 

urpcR ffitCctOBXWL/c. c©<t5tcLTf#6ft/cPc 

RjS«a*«TCC^4XeCcS£-pr pCR3 (Invitroqen 

[0 0 4 3 ] PCR T'f#6tl/cMPL «^tS*ScDNA<*: t h 
IqGFc Sgi^cDNAi?:, EUKARYOTIC TA CLONING KIT (Inv 

& A^ffiTOPio cc^wEftofc. wetifcj^Hiaft* 

©5%, ^3gpJtfe/«cIELl^[^CcjfA3*x/c^*SC>\ 50 
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«C«l>:/9*3 F*»«U ^n^*lMPL(B)-pCR3 
IgG Fc(B)-pCR3<t^L/c 0 

[0044] ?J 200 Mq ©MPL(B)-pCR3 £0.64 units© 
BstEII (JSSMSSaS) £200 units© ScalC =Sffli£tt§^) 

/Co MPL cDNAM^£^t?£j 3085 bp© DM KJt*£t*y. 

^K^woau. y^6«stcseorDNA %ffltnu 

/c c $/c, *^20Mq ©IqC Fc(B)-pCR3S:40 units©BstE 
IIC JRSMSSttK) S^'80 units©ScaI( SSi^ttSf) 

raay>^bLrr^7p-xmmi*tt^u/co igc fc 

««cDNA*$tftt4i50bp©DNA Ktf^fr JOl'l&rJt^W 
OWL/, yjl/*»6DNA SrflSUiL/Co 
[ 0 0 4 5 ] MPL cDNAfiSS*$t***) 3085 bp© DNA KJt 
30 nq) <h IqG FcfS«cDNA«r^^4150bp©DNA Bf 
ft (ft) 20 nq) <t£ 4.6 unit ©T4 DNA^-f^-X (M 

XLI-Blue t* (StrataqenetiSf) CC^AU/c 0 » 

Shfcjtii^ c©^^(cSforAMtg#L/c 0 

COWfrb. SfttCSfot^7^5 FSrlSSiL, MPL-Iq 
G Fc(B)/pCR3<h^U/Co 

[ 0 0 4 6 ] Fd7 : t hlgG Fc««B^t h MPL ^>^' 
^Sf (fcPL-IqG) %3c3£(C«^4t H&1S293 MJIS©^ 

M6Ti#/cMPL-IqG Fc(B)/pCR3^:ffll^r , XU>7 r P^* 

^S^SS, pp. 501-503, 1996] CCj:0 293 ffiUS^K 

ia^L/c 0 »jwaftsnfc293 *fflsa*io% fcs dme 

M««kr«j2BBI««l/fc«, 0.4mq/ml 

> (LIFE TECHNOLOGIES &») *$tf 10% FCS DME 

Mr^2ilPiiS*ur^wi^i* ; S:f#^ 0 coj^WK» 
l/co »6hfc«a» j 6ii*o , r««±»*ajRufc" 

fg, VacuCap (Gelman Sciences ttR) ^rffll^Tiiaib 
/Co HiTrap Protein G (7 7^V^7ttS) ^fflC^r. 

^7A^DvF^77^tCttb, MPL-IqG ^rffii^L 

/Co 

[ 0 0 4 7 ] 018 : MPL-IqG ©ELISA Kcfc^SS 
100 u 1 ©PBS (-) *n.2 MQ/im©#»i+'=?tat Hp 
G Fc^^lS^ltaft (Dackson Immuno Research Laborato 
riestti?) -r-f *P*-<*-¥«^*^**« 

-C8«FlHJBl±tftaOfc. 200 ul © PBS(-) -r«5*^«r 

gfe^Lfc^, 200 Ul ©PBS C-) *CC?§ft?U/c 156 BSA 



(S) 
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^Sfi-C 8 fiFBHJLhSJSS tt^M?6 GCiftB 0 
/Co Ot>r\ 200 Ml <D0.05% Tween20 PBS(-) 
r^x^Sfc^Ofcf^ 100 Ml CDffig$MPL-IgG 

[0 04 8 ] 200 Ml 00.05% Tween20 %#i*PBS(-)r 
•5 x O/ca, ^xJMCIOOmI OPBS C-) "C5 

r IgG FcM^ISt&t/xft (Jackson Immuno Research Labo 
ratoriesttSi) SrJjP^rSSr 2 B$fflW±>f 

hl/c„ 200 Ml CDO.05% Tween20 ^r^tPPBSC-)^:^^ 10 
;l/4i5fc^L/c», 100 Ml ©7MB ffiSKccwco ttt8) **0 
x.tfSt 5#fHN >3^-<- h L/c e 100 mIOim 
nsa,cB*lfilia«) *JnArsjC*ff±Lfc. ccdel 

ISA "Ct UpG (CHEMICON IMTERNATIONAL *±S5) 
r 20-300 nq/ml ©ffiHCC*£R«i*fi***ft:7n * h 
b-C*Wft««:fill>/c. 7c3*®S£ 450nm T»RU 
ifi^a«aiftj»CC*fLrMPL-IqG F IqG FrfSW^fi 

CO 04 9 ] 099 : MPL-IgG jfe&y r -is<D* 2 V 

20 

CD yy-is<DA2 V——>if 

4 2 *fricms (-) r#f?L/cioo 

Ml O MPL-IqG 10Mq ; &JJl]xr4 Trct&£tt8l/fc. S 
175 Ml <D PBSC-VO.l* BSA?:aS^^C±^i±-r 

^^cgsflnor, 4 c cr;&*&t£?sofc 0 200 mi <d p 

BS(-)/0.1% BSA/0.05% Tween 20 r^ xJKDiSitli^riSfci* 
0tc o 100 Ml ©Wl^r-^^^y-jgjft^x 

S^SS^t:^ htt^K^ 200 Ml © PBS(-)/0.1* 

BSA/0.05% Tween 20 ^;U<DJSS^i5to/Co 100 M 30 
1 CD 0.1 M HCl-qlycin (pH 2.2)/0.136 BSA/0.05% Twee 
n20*SBflnUrSia-Cl5»IHiaS«l//c Q £x;H*i<D««: 
@iKU 18.75 Ml CD lMTris ( pH 9.1 ) £Sn*-n}J 

[0 0 5 0] (2) @tR:7 r -VXDfflfc 
K91 Kan t*CD^ P--CD lffl* 5 ml (D100 Mq/ml^^ 

W^>£^t? lb e**t8i5««B*ffl^r 37 

°Cr— ffitg^UtCo 100 Mq/ml#7"V^>>£$t* 20 
mlCD Terrific brother, K91 Kan 0.2 ml £37 

SL/Co ±IBCDCD r@iRL/c7T-^i*«0 K9lKa 
nig«?K€:iB£U liBt 10 «IL/fc 6 0.2 Mq 
/ mlf* h 4 5 V >*#tf 40 mlCD LB ^tltCCil^S 
£An, 37'Cr 40 »BS«Ufcft» 40 mq/ml f h7 

if-f ^';>^2omi in*r iBj&t^£5J8*L/ft:- 
(3) 2@Bei»©»f£«. m®<Dx? t;-^>^r<DfHl 

iR^r-^^tfilliO/c^T-^ClO 11 -10 12 TU/ml) £ 50 
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fflc^r. iscD SVC) ^^r^f o/co c©«ff* 

3 — 4lHl^ f 3aI-rci(C<f;0, MPL-IqG 7 r 

j«|Lfc7 T -^©*CCttMPL-IflG 

*SRytKc <fc £ &© £ 3fx 6ft £ o 
[0 0 5 1] 0»1O : MPL-IqG CC*&^pJI»f4©*5 V r - 

fi^8CD^U- bX?&htltcjsMW K91Kan ©raP^---<fc 

f#6ftfc:/U- hCD^ax-^r^Mq/ml-r h ^U* * "J 
><tl00 Mq/rm*7^W>>>£?r^if Lfi ttttC 8 RMI 
feUb««Lfc. ^«^<D7KUi^U>^ , J^-^a:J^£ 
?for^T-^«:SI»Ofc. C07r^«; MPL-IgGK 
*g^pJ^14©*47r-^^a-><tL. Tf£© ELISA 
ffiCCSe^r-ecDJB^tt^a'J^L/fc. ssPHAGE DMA Spin K 
it (BlOioittM) SrfflC^ iJstf©:7-P hn^;Utc^^r 

[0 0 5 2 ] mn : ELISA ffiCCcfc ^> MPL-IqC^S a" V r - 
^<DIU^ 

f?L/c-&100 Ml CDlMq CDMPL-IqG Xtit h IqG (CHEM 
ICON IhfTERNATIONAL ttM) £tfl]*.r ^ x ;U£4 °Ct« 
SCBWUte. 200 Ml CD PBS(-)-l* B 

SA^rgsttl U tfSt O x Jl/* § 6 tt&l 2 B#ra1MS O fco 
WlorWSJO/clOO Ml <D^r-^*MPL-IqG Xttfc: h 

iqc £BSb/c-en^n<D^x;utcfln^, ^sr^2B$ 

raW±^>+x-^- h l/fco 200 Ml CD 0.05%Tween20 

*dtf PBswr ^ x )V u tern. ffi#fc> 3 cjp^ju * 

tf«»+¥«ML3 ^r-^tni* (7 7 ^>7 
[0 05 3 ] 200 Ml CDO.05% Tween20 <h 136 BSA <h £ 

$tfPBSC-)r-?x;u*i5fej*L//cf*, 100 mi cdtmb ?S® 
h o/co ioo mi (dim H.S04 «:fla^r 

SJfi^ffjhL/Co *Wfi£*450 nmrS'J^L, MPl-IgG 
-^ig^^MPL-IqG i^7-^^0->i Ofco CCD 

ct^ocur MPL-igc cctt^-r^^T-^igssti/c. 

^m^<D^y'^ F^Wt^^r -^cDMPL-IgGCC>tf-r£ 

^fatt* elisa ffirafj3eutete**H lcc^-r. 

[0 054] ^12 : MPL-IqG 8^7^^P->®8 

^ r - ^ > ^ A dna 6 T^eotSScDftg 

tC, ^ T - ^— *SlE)NA£ tB^ W &77^V-5' -tgmtt 
TTCTGTATGGGG-3 ,; l:f^SSO/c B Sequenase Version 2.0 
7-deaza-dGTP DNA sequencinq Kit (7^>tAtt$}) 
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fi£ ^XmiOVm^ l/c7 7 -is— MkOMD ~> > ¥ ADNA 

7$ ^ISlE^Jtt Leu-Gl n-Gl y-Cys-Th r-Leu-Arq-Al a-T rp 
_A rp _Ala-Cly-Met-Cyst:$) o tc 0 
[0 0 5 5] ffll3 : t FMPL Z> BaF/mpl 

PCR &CCj:«3 fc hMPL cDNA£:n- FT &DNA 

/Co pcr ©fc»(o»SiurW6"Cf# 6h&7 7-y* 

10^SOlB^S^^/c-fe>X^*^-f V- 5'-CTAACGCA 
GGCACACAGTG-3 ' £ 1888#> 6 1907*gSlg^Jfc: S^C *fc7 > 
^>X77^7- 5 ' -TCAAGGCTGCTGCCAATAGC- 3 ' t % 

SXSGCfiEoT pCR3 (Invitrogen *±Sg) CC^ALT, 
MPL ^ffl<Dffl&£^**-*l»»kfco 
[0 0 5 6 ] EUKARYOTIC TA CLONING KIT (Invitrogen 
JSPftO^O h3-^fcf£oT±EM>PCR 
jg^3 MPL CDMA * pCR3 lf«BIBiWH^^*-CCjfAL/ 



(9) «fI8¥ 1 0-7249 2 

16 

*C©*fofc6. 5£i£K:g£oT7"7X5 F«80fc. ±83 

CC <fc 0 lL-3tt»ttv> X^P B3fflBSfi*Ba/F3fflJIS£Jfc 
WEJIIOfc. »«E»SftfclWF3 ffl93£5 u/ml mIL-3 
(Genzyme ttSJ) , 50m M 10% FCS^S RPM 

ii64o %t&vmi ammmbtcm. o.smg/mi vx*-r 

(LIFE TECHNOLOGIES tt») *£tf«!Ri8iftrifc 

10 b'^> h t FTPO (R&Dtt«{) CC <fc QfllBU BaF/mpl ffl 
[0 0 5 7] «14 : G^y* F©fls« 

7 7 -^ F^-r^ »;-^?>f#e>n/c^7'^ f© 

^ Leu-Gl n-Gl y-Cys-Th r-Leu-Arq-Al a-Trp-Arq-Al a 
-G1y-Met-Cysr*0, C<D^^ FKBttRtttift* X« 
ZLfflO^Xf--<>»l«*5^^7 ^ F*S^Ofc# J ff58& 

*F*H*B8TC^fiSU S*£^tlHPLCCffiSSO/c 

20 Hy57-f-«:*5W*yf s '>s/a>#^Att*ti-e , n 1 

3.659 » (B3K) Rtf 13.589 » <WR) 



SKI 



*7^A : Krcmasil 100 C18, 5 Mm, 125X4 mm 
20°C 

0.75 ml/min 

Buffer A: 0.1% F y7^*P|ffl**8» 

Buffer B: 0.1% F U 7 Jl/* PftK*^SR/TH2 hih'J^ (20/80) 

fliUfclS»*BI2«:5KUr.-COIS**6, ^^©^ 

F <WR) # BaF/mpl 3fflia<OitJi*»J«r*^, Ba 
/F3 fflMOigm&MfflLLte^C ttimhfr-efo*) . rd 



[0 05 8] Wis: BaF/mpl «tf51^Ji«i O/c F P 

50MM 2-ME£^t?10% FCS RFML1640 i£i&&CmIL-3 

#fr?£ET"CBa/F3 *Bfl§Xte BaF/mpl ffllS?: 5Xio 5 cell 

mf&T(tC37 9 C-e 1 Bffl^SL//Co SB, *ffl)!S£ 2.5X10 
4 cells/^*^©ffiS"C967>:^U- hCCffi^ii*, #Hl4 

-rujsu/c^^^^ f (i rtr-ioMM)*a3x.t: i ara 

*g*0/c o SB, 0.5 MCi/ V*Jl><Db 'J^-JA^SS/ 

[0 0 5 9 ] ffljia£"fe;i'^~ ^x£--cgf/b:7 -r 
{v v hv>at^) Jiccihiiru. f#e>n/ciffl9a?:2oo m 

1 CDPBS(-)no@gfc^U/cf^ 3ml (D7^T7-JHI(N 

(PACKARDtt^) rft«ffitt**ffiUfc. 3 U/ml mIL-3 
(Genzyme ttSS) ffSTrO^ ^ ^>1R 9 iA^S^:100% 



30 



40 



[0 06 0] 

[0 1] *^co-;^> F*WrS7T-^©MPL-Ig 
G Ct*t-r £*8fatt£ELiSA ffirWffibfclSMi^H-C 

[02 ] FO ho>iK#i?>aBitt 



(10) 
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[01] t®2] 




^zfT KiftM (nM) 



C72)«W# Sill 'l^^r 

«#*»iln1f«»P 37# l Stfli l tt£H 



